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ABSTRACT 

?>As d r n * z ~ ~ &  demribue tie t e s t  procedures for te s t ing  of an 

Interelectronics Inc. Model 28RF3B-n~,~niaturized,  solid istiits, 

missile power supply, 

Xvalwtion, Radio Frequency Interference,and Jbvironmental. 

Tests t o  be performed are Per fomnce  

Environmental t e s t s  include Temperature, Altitude, Vibration, 

Shock, Moisture, Them1 Shock, and Acceleration. 

All testing shall be i n  accordance with Task Orddr No, 

(M-G & C-I)-T-12 dated ll Hay 1962. 
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1.0 S W K P  

The purpose of t h i s  t e a t  prouedure f a  to present a de ta i led  plan 

for the aouanplirhwent of p e r f o m n u e  evaluation, radio frequenoy 

interferenus, and e n r i m m e n t a l  t e s t i n g  of a arinaturited, so l id  

a ta te ,  w i r r i l o  p w e r  supply. 

pwer ewply V r l l  be snhjmted e r a  ?q!metcre, P.ltitlrrtej ?ibrstin?r,, 

Shock, Moletture, Them1 Shock ,and Acoeleration. 

, 

Environmental conditions t o  which the 

2.0 TEST S P E z r n  

The t e a t  specimen shall oonsiat of one (1) a l l  s i l i aon ,  miniaturized, 

solid s t a b ,  ndsai le  power supply, In te re lea t ronlcs  Corporation, Model 

28BF3B-AN f t I n t e m r t e r A ,  S e r i a l  Number 233771. 

operates wlth 8 n a b 8 1  input voltage of 28 Volts d=c and de l ivers  

200 volts d-c a t  lo0 ma. The "Interver ter"  has a 2 inch equare 

mounting base w i t h  a height of 2 inchea and weighs 15 ouncea. 

The test  speoFsren 

3.0 TESTING SEK?UE2lCE 

The following test sequence shall be obeerved unless equipment con- 

f l i c tb  necess i ta te  dnor changes to avoid serioua delay i n  t he  com- 

pletion of the t e a t  program: 

a . Performance FIIalurtIon (ambient) 

b. High Temperature 

c. Law Temperature 

d. A l t i t u d e  

e. Vlbration 



f. Shook 

g. Hoirturr 

I. Thorrrl Shock , 

j. Aaaolarrtion 

k. Parfonmnoo Evaluation (ambient) 

4.0 TEST WIH4Bl!T 

The follcndng equipment, or equivrlant, shall be required f o r  the per- 

formance of the teats  l i r t d  herein. 

shall posurrr a v8Ud oert i f icat ion atamp 81 proof  of perfonnsnce 

within tho nunufrcturarls speoiticatlone. 

All electronic t e a t  equipment 

Item 

Pews r Supply 

- 
Shunt 

ETilllroltmate r 

Oauilloscope 

Voltaet or 

Anmeter 

~ o l l l o e o o p e  

Mffemntla l  Voltmeter 

Pibration F a o i l l t y  

Shoak Machine 

Temperature Chamber 

G-A ccelsrator 

Manufacturer 

Lanbde 

Veston 

Weaton 

Tektrontx 

'des ton 

Pha ortron 

Hewlett Paclurd 

John Fluke 

Ling ?P 20-20/C with ME3 

BIXT3' 

E e t n c O  

Cfeni 80 o 
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Itea Manufacturer 

Alti tude Chamber cvc 
- 

TEMCO ELECTRONICS 8 MISSILES CO. 

Kumldity ChePlber 

Aooelerometer 

AmpUfler 

RHS Volbmter 

Recorder 

Amerloan 1nrtrtnnent.a 

Endevuo 

Ehdevco 

Bal lan t ins  

Sanborn 

Type 
SCI - 14B 

2216 

320 

150 

5.0 PERFOMNCE EVALUATION TEST 

A perfonname emkcation test, a s  gpeoified i n  paragraphs 5.1 through 

S.t, shall be oonduoted a t  laboratory ambient conditions p r io r  and 

subsequent t o  environmental t e s t i n g  t o  provlde data  for evaluation 

of a v i r o m e n t r l  exposure. 

tat crpwjwn mounted on a 4 x h x 1i inuher aluminum heat  aink. 

Portions of the evaluation tes t  s h a l l  be repeated, as specified herein, 

All tes te  s h a l l  be performed w i t h  the  

durlng t h e  envirorupental test$. 

5.1 Input Current and Ripple 

The test setup & a l l  be a8 i l l u s t r a t e d  I n  Figure 1, page 11 

input  voltage rshall be adjusted t o  28 Volt8 d-o and the input  current 

and r ipp le  (reflected to the pouor eouroe) nwasured for reslrrtlve loads 

of 2500, 2000, and 1667 ohms. 

for input voltages of 25 and 31 v o l t s  d-o. 

The 

The meamrenents s h a l l  then be repeated 

A l l  data a h a l l  be recorded 

i n  the form indicated by Figure 2 ,  prge12. 



5.2 Output Voltage, Output Current, Output Ripple 

me tes t  ~ s t a p  shill he t is illl-~fitr~teci, in Figure 1; page 11 . rile 

input  volt6ge shall be adjusted t o  2b v o l t s  d-c and the output 

voltage, current,  and r ipple  messured with r e s i s t i v e  loads of 2500, 

2000, and 1667 ohms. The measurements shall be repeated f o r  input 

voltages of 25 and 31 vol ts  d-c. Output measurements may be per- 

iormea concurrent* with the inpiit iiieemwmeiits & -+ragrap; 5.1. 

A l l  data shall be recorded in the form indicated by Figure 2 

5.3 Short C i rcu i t  F'rQtection 

Th@ test setup shall be as Illustrated by Figure 1, page 11 . The 

input voltage shell be adjusted t o  28 vo l t s  d-c and the input 

current,  output voltage, and output current, recorded fo r  a re- 

sistive! load crf ZOO0 ohm. The tes t  specimen output shall be 

shorted and the above measurements repeated. The shor t  c i r c u i t  shall 

be replaced after th i r ty  seconds with the 2000 o h  load and t h e  

previous measurements repeated. All data shall be in the  form in- 

dicated by Figure 2 , page =* 

5.4 Open Circui t  Protect ion 

The test setup shall be a8 illustrated by Figure 1, page 11 . The 

iuput voltage shall be adjusted t o  26 volts d-c and the  input current, 

output voltage and output current recorded fo r  a r e s i s t i v e  load of 

Zoo0 ohms. !I%e 2000 ohm load shall be removed and the input current 

and output voltage measurea for  8 no-load condition. The 2OOO ohm 

- -- 
. I  4 . I 0 ,  I 
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l a d  shall be replaced a f t e r  30 seconds of no load operation, and 

the input current,  output voltage, and output current  recordelt. 

All data shall be presented i n  the form indicated by Figure 2 

page a. 

6.0 ~ I R - L  TELSTS 

Abbreviated evaluation tests shall be conducted as spec i f ied  here- 

in t o  provide data for evaluation of the  e f f e c t  of environmental 

conditions upon the t e s t  specimen. 

nature of the test program, failure of the test specimen t o  con- 

Because af the evaluation 

fornr t o  epecif icat ions shall not necessar i ly  cause discontinuation 

of the testing. All data shell be recorded i n  the  form indicated 

by Figure 2, p a p  12. 

6.1 High Temp eratura 

Tbe test specimen sball be placed in a test chamber and a 

reference test performed a t  laboratory ambient conditions. 

reference t e a t  shall consist  of the tests of paragraphs 5.1, 

5.2, 5.3 and 5.4, pages 3 and4 respectively.  After completion 

of the  reference test, the tcet specimen shell be de-energized 

and a thermocouple in s t a l l ed  addacent t o  the  test  specimen. The 

cbslaber temperature shall be increased and the test specimen 

temperature stabilized at  ‘[l0C (160%’). 

be subJccted t o  the t e s t  temperaturc f o r  two horns a f t e r  s t u b i l i -  

zation occurs. 

men shall be energized and t h e  reference test repmteu.  

p le t ion  of the reference t e s t ,  the test specknen shall be ae-t 

The 

The t e s t  specimen shall 

While a t i l l  a t  the tes t  temperatlure t\e test  spec i -  

After C T  
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two hours. 

shall be energized and the reference test repeated. 

plet ion of the refereme test, the t es t  spechen sball be c?e- 

energized and allowed t o  return to laboratory ambient conditions.  

While still a t  t h e  test temprature, the  t e s t  specimen 

After can- 

4 

6.2 'Fernperatwe 

Lou temperature tests shall be accomplished with the procedure of 

perrrgrspn 6.1, page 5, except tne test tempemtures shall be 

-17% (2%) and -54% ( - 6 5 % )  respect ively.  

6.3 Al t i tude  

The test specimen shall be placed i n  a test chamber and a 

reforence test  performed at laboratory ambient conditions.  

reference test shall be as spec i f ied  i n  paragraphs 5.1, 5.2, 5.3 

and 5.4, pages 3 and 4. The test spechen shall be de-energized 

and the test chamber presaure reduced to millimeters of 

mercury. dhile at the  simulated a l t i t u d e ,  the test specimen shall 

bo energized and the reference tes t  repeated. 

measursmente are canplete, the t a a t  specimen ~ k l a l l  be de-enerhized 

and the chamber pressure returned t o  laboratory tmbient conditions.  

The 

After all test 

6.4 Vibration 

6.4.1 Definit ion of Axes 

For purpose of the  test program, t--e test specirneo axe6 are 

defined 8s fui lows:  the lon&itu&lrial ax is  is defiried t o  be parallel 

with tho longest dimension of the e l e c t r i c a l  connector; t h e  verticti l  

axis is definecl t o  be perpendicular t o  t n e  mountirq base; t h e  
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Lateral axis is defined t o  be perpendicular t o  the  v e r t i c a l  
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n_nd Ic?rrgiturl_inal Axes s 

6.4.2 Vibration T e a t i q  

The test  spechen  shall be rig1213; a t tached t o  the vibrat ion 

exc i te r  and a reference tes t  perforned &it laboratory ambient 

conditions. The reference test stall be as  specified i n  

pragmyiis 5.1, 5.2, 5.3 ~ l i l l  s * & ,  3 Pr*u 4. ma,--  .--m ___I____ i ~ i c  rei erewe 

test  shall be repeated after all vibra t ion  testing i t i  cmpletcu. 

During appliceeion of the vibrat ion environment, the test  speci- 

men shall be operateci with an input  voltage of 28.0 volts  d-c, 

'6.5 

and a 2DW ohm resistive load. The input  voltaGe, input current ,  

output voltage, output current,  and output r ipp le  shall be n o d -  

tored during application of the v ibra t ion  environment. 

An accelermeter shall be mounted as near the test specimen as 

feasible for  monitoring and cotitrol purposes. 

response smll  be equalized f l a t  w3thin ? 3 db a t  a vibrat ion 

l eve l  of 2 2 e ' s .  

Vibration systeu: 

The t e s t  specimen shall then be subjected t o  

the following random motion i n  each of the three axes defined 

i n  paragraph 6.4.1: 

Test  Time Test k V G 1  Bandwidth 
Seconds g ras CPS 

4 20 20 - 20GG 

lb 1C 20 - 2occ 

Shock 

The test specimen shall be r i h i d j  atttsched t o  the sf,ocK 

machine table and a reference test performeu at 1aboraLoz-j ambier: t 

. , , A  
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I conditions. The reference t e s t  si-11 be a6 specified i n  p a - v a -  

graphs 5.1, 5.2, 5 . 3  and 5.4, pages 3 and 4. Tne reference test 

shall be repeated after a l l  shock tests are  canpletea. Durlw 

+ha e h r m l .  *----A AI-- 4 * - - - - 2  
biAc A I I ~ U C ,  \Gi'Liibr, iuput curren t ,  output volterge, 

output current, and output ripple shall be monitored. The t e s t  

specimen shall be operating durlw the rhwk impact with an input 

voltage of 28 volts d-c and a r e s i s t i v e  load of 2000 ohms. 

The test specimen shall be subjected to  one (1) shock of 100 

g's peak magnitude in each direction of the three major axes 

defined In paragraph 6.4.1. The shock wave shall approximete 

a square wave of 6.6 milliseconds duration. 

6.6 Moisture 

The test specimen shall be placea i n  a Humidity Chamber and a 

reference test performed a t  iaboratory ambient conditions. The 

reference test shall be as specified i n  praeraphs 5.1, 5.2,  5 . 3  

and 5.4, pages 3 and 4. After completion of the reference t e s t ,  

the test specimen shall be de-enc.rgized and dummy plugs installed 

on the electrical connector during the exposure perioci. The test 

specimen shall be subjectea to  ten (10) of the following 

humidity cycles. 

Test Time! 

0 

0.4 hours 

1.2 hours 

3.2  hours 

Test Temperature 

25% t o  38% 

increaeing t o  ' T ~ O C  

stabi l izec!  71% 

decreasing to 
( 2 5 O  to 3iaC j 

Hurcidi ty 

Uncontrolled 

9596 

35s 

9% 
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After campletion of the  test period the  test specimen shall be 
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removed fran t he  test chamber and the above refereuce test 

repeated within one hour. 

6.7 E 
Radio Frequency Interference t a s t i q  shall be conducted in 

accordance with Appendix A of this document. 

6.8 Thermal Shock 

The tes t  specimen shall be energieed and t he  reference tests 

of paragraphs 5.1, 5.2, 5.3 and 5.4, pages 3 and 4, perfonn- 

ed a t  labora tmy ambient conditione p r i o r  end subsequent t o  

thermal shock exposure. The latter tes t  shall be performed witnin 

one how Pfter campletion of the exposure period. 

shall be de-energized throughout the  exposure period and the  

electrical connector terminated w i t h  a dummy plug. 

The test a r t i c l e  

The test specimen shall be placed I n  a test chamber with  a n  

i n t e r n a l  teo ipra ture  of 7loC ( 160°F) 

be eubjec ted . to  the 7loC temperature f o r  a perioci of two (2) 

hours, at the conclusion of which, and within 5 minutes, the test 

specimen shall be transferred t o  a test chamber having an In t e rna l  

temperature of -17OC (2%). The test  specimen shall be subjected 

t o  the -17% temperatwe for a period of two (2)  hours. 

canpletes one thermal-shock cycle. 

subjected t o  a t o t a l  of three ( 3 )  thermal shock cycles.  

The t es t  specimen shall 

This 

The t e a t  specimer? shall be 



6.9 Ac celeraC1on 

The test spsciuen shall be r i g i d l y  attached t o  the  centrifuge 

basket and a reference test performed a t  laboratory aiiolent 

conditions. 

graphs 5.1, 5.2, 5.3 and 5.4, pages 3 and 4. 

be-1. s1bl.i be repeated after u i i  acce ierat ion t e s t s  are c m -  

pleted.  

specimen shall be energized with 28 v o l t s  d-c and the  input 

voltage, input current, output voltage, and output current 

uonitored fo r  variations. 

The reference test shall be as  s p e c i f i e d  in para- 

The reference 

&--A 

During the acceleration environment, the test 

The test specimen shall be subJected to an acceleration of 50 

g's for one (1) minute i n  each d irec t ion  of the three axes 

defined i n  paragraph 6.4.1, page 6 . 

.. . . . . _. . . - . . .. . - . . . . 
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1.0 PURR)Sh - The purpose of t h i s  procedure is t o  presexh the test methods 

to be followed in perfoming interference and suscept ib i l i ty  tests on 

the test specinen. These tests w i l l  provide en[;ineering data cover ing  

possible inte-rfemnce pmble,?: amas reciuction o r  e l imina t ion  

m a y  be required to assure that  the test specfmen can he operated L? 

close proximity with o the r  e lectr ical  and electronic equipment without 

generating or being affected by electromagnetic interference. 

IEpE'hmmch TESTS To 3c PhRFVW - T h e  IF Interference and suscepti- 

b i l i t y  tests to be perfomed on the test sampllr are presented below: 

Test No. 1. 

2 .o 

Heasurement of R. F. Conducted Interfemnce generated 

by the Test Smple  (150 KC throu& 25 M C ) .  

Heaeuremnt of R. F .  Radiated Interference generated 

by the Test Sample (150 KC thmugh 10 K). 

Susceptibi l i ty  of the Test Sample t o  R. F . Radiated 
I n t e r f e n m e  (150 KC through 10 GC).  

Susceptibility of the Test Sample t o  R. F .  Conducted 

Interference (150 KC through 10 GC).  

Susceptibil ity of  the Test Sample t o  Audio Conducted 

Interference (50 thmuzh 15,000 c .p .s  .) . 

Test Bo. 2. 

Test No. 3. 

Test No. 4. 

Test No. s'. 

3.0 TLST EQUIPMENT Rt&!UIRID 

3.1 INTLRFERihC6 TEST IAllIPfrIINT - A list of typical test equipment r s q u i r e d  

in the performance of S I  Tests is provided in Table I, A(luei-a~, I. 

GWERAL PE&>CzDUM FGR DTLRFLRLNCL TESTS 

TEST IDCATION - The RF interference and sueceptibi l i ty  test s h d 1  be 

performed d t h i n  a cell type copper mesh shielded enclosure having 3 

4.0 

Ir.1 

wrkinz area a t  l e a s t  161 x 10' x k t .  The enclosure shal.1 coztain a 

copper ground plate a t  l e a s t  0.01 in. t!.ick w i t h  a surface area of  12 
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square feet or more. 

mom a t  both ends and a t  intervals no greater than thme f e e t  alor,, 

tnrsa, edges of the gmund plaqe. 

uuluLA* w w r i  r A + L l r m  - Ail primarg pwer ieacis enterire she screen room 

from laboratory power sources shall be f i l t emd w i t h  l o w  pass F@ Pilt.er.: , 

that provide RF a t t e m a t i o n  cha rac t e r i s t i c s  over a frequency range fmn 

The ground plane s h a l l  be bonded t o  t h e  scmfjri I 

Q ~ D Z * T  9 7  MT\U m T rn .-no ' 9  
i i e r  

' 

, 
150 KC t o  10 GC. 

4 03 TEST ARRANGEMLNT - Typical t e s t  arrangements for interfere-nce t e s t s  

and susceptibility measurements are presented in Figures 1 ar,d 2,  

Addemu:, I. 

the time interference t e s t s  are perfomed. 

Photographs o f  the  ac tua l  test s e t q  sriall  be ma& at. 

4.4 LINL I#PE&NCD STUILIZATT~N N ~ T ~ ; R ~ R K S  (LISN~ - A line impedance s t z b i l i -  

aatlon ratwrk shall be connected in sel-les with each primary power 

lead during a l l  intsrfemnce tests and susceptibility measurements, 

except when conducted audio suscept ib i l i ty  tests are bein?, made. 

metal case of the LISN s h a l l  bo borded t o  the scmen room ground Flane 

?he 

by copper ground s t raps .  '&en a respective LISN i s  not b e i n j  used t o  

measure conducted RF interference o r  f o r  inJectini:  axi RF' signal on to 

the primary pwsr Uns dwing RF conducted s w c e p t i a i l i t y  neasureri~ents, 

the type IrN" coaxial connector on the LISEJ metal case sliall be t e n d -  

nated i n t o  a !% ohm shielded load. 

tests, the LISN shall be mioved a r ~ d  replaced with the secondary o f  

During conducted audio s u s c e p t i b i l i t y  

a stepdown i so la t ion  transformer i n  series wlt , i !  tne ulagmmdcd primary 

power lead b e h g  irnrestigated f o r  audio s i i scept . ib i l l ty  

IfJTf?Rc3PINECTINC L&S - Interconnecting leads,  external leak: an-: cable 

groups associated with the test samrle shall be muted al.or,,- triu fi-nt: 

, 

ir .5 
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edge of the screen r o D m  ground plane neares t  the interference noni t s r i i l t ;  ' 

4.5.1 

4.5.2 

J.l.s.3 

4.6 

1 1 m 6 . 1  

4.6,2 

4.6.2.1 

receiver antenna. 

PEi3rLARY FUWZR ILADS - Leads supplying primary input  _Dower t o  t n e  test  

sanpie shall be 2h + I incn  in l a ~ g t h ,  exte.r.3i~; ~EF. tL .s  1.szd side sf 

the LISN t o  the  primary power ixsat connector on tne  test sznple.  

physical separation of 2 inches s t d l  be maintained, as close as 

practical, between each p r ina ry  pouer lead and f r o m  each power lead 

to the gmund plane. 

SHILLD"a LLADS - Shielded leads shall no t  be used during the RF inter- 

ference tests unless the.; are specifically require2 i n  the  

system installation. 

mined by tie msults of these t e s t s .  

- 
A 

The requirement f o r  shielded leads w i l l  be deter- 

LEAD LEETI23 - Leads betveen tne tes t  santple and extierrial lonus  siiall  be 

5 feet  long. 

QUIpppi3FT ?OMDING - %fore interference tests are initiated, t h e  t e s t  

I 

sample and interference measuring instruments s h a l l  be i>ondei t o  the 

screen mom ground ?lane as detai led  in the following paragraphs. 

KINDING O? TkST SAMPI,!!; - The test sm-ple shall be bonded t o  the screen 

morn gmund plane in 8 manner similar t o  t h a t  required i n  an actual 

i n s t a l l a t i o n .  

80mIldG OF INTERFdEWCh MHITORIHG &chmbm 

RONDING OF THL W-105 NOISE F I U  IWLNSITY M,TU - htien RJ? interi'emnce 

measurements are mads, the W-105 receiver s h a l l  be bonded to the screen 

room ground plam a t  a si@e point. During conducted RF interference 

measurements, t h e  NF-lQ5 receivar s h a l l  be bonded t o  .till- 3creen mom I 
I 

ground plane through t i l e  c o a x i a l  cable connected t o  tlie L E N .  

RF current probe is used, Lie NF-135 receiver c h a l i  be bondsrj :,o tilt 

Kien the 
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screen room ground ~1at-1~ using the gmund s t r a p  normally supplied uith 

the NF-105 mceiver. 

the frequency range f r o m  150 KC to 25 HC, the NF-105 mceive r  shall 

be bonded to the screen muin gru-uid piarm tkmiigk the til" v e f l i z e  

md antenna counterpoise. 

the fmquncy range from 25 MC t o  lo00 HC is made, the tuned dipole 

s h a l l  be used and the hi-105 shall be bonded to the screen mom ground 

plane using the ground strap normally supplied dt;i the  receiver. 

EQWDIPJ; OF THE I@-112 MXSk F I W  INTENSITY KLTXFt - \ h n  radiated 

interference measurements are being made i n  the  frequency rarige f r o m  1 

through 10 GC, t h e  Mi'-112 shal l  be bonded to the screen room ground 

plane thmugh the IdF-112 chassis re turn l ine i n  the .ewer cord. 

TEST SAXPLE OPXRATIO# - The test sample shall be energized and operated 

unbr noma1 conditions, using ty-pical electrical loads. 

During radiated RF interference rneasurements i n  

men radiated interference measurement i n  

L.6.2.2 

4 e ?  

4.8 FUXCTI3MAL TESTS - Functional t e s t s  s h a l l  be repeated periodically during 

the interfemce tests t o  assum that the test sample continues t o  

provide its mmal outTut. 

11.9 4 3  SI1wpU CDNTROLS - There are no external controls on the t e s t  sar.:-.le 

t h a t  require operation for the puqxses of determining RF interference 

caused by cont ro l  actuation. 
i 

4.10 FREC$GNCm AT " I C H  IX'Y15RF'LRLNCL; H I G E  Bc EXPrICTzD - The t e s t  sample 

contains in ten t iona l  o s c i l l a h r y  circuits; therefore, namuband 

interference ie likely t o  be encountered a t  t h e  fundamental frequency 

ad harmonics. Bmadband in te r fe rence  is expected f r o m  t he  i..atinrJ, 

diodes contained i n  the  test sample. 
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4 . E  

PIN #o. - 
' 1  

2 

3 

4 
5 
6 

7 

8 

9 

lr.12 

4.12.1 

4.12.2 

4.13 

4.13.1 

CIRCUIT FLBCTIO N OETPUT OR INPUT WpLDANC3 o m  
+ 28V DC Input (Prini i ry  Power) 

Not Connected - 
Mot Ccnnectecl - 
Not Comected 

+ 20cN DC - 200C ohms ( t o  Fin  3) 

- 28P DC Input (Primary Power) 

Not Connected 

Not CCo m e  c t ed 

-2OvT Dc 

EUCTRICAL AND PIE;C"ICkL LOADS 

LLLCTRICAL UADS - The o u t p u t  c i rc i i i t  of  tne  test smple snall be 

terminated i n t o  a t yp ica l  r e s i s t i v e  10d as g i v a i  in paragraph L.11. 

The load  used shall be mounted in a small metal 5ox and unshielded 

leads 5' in length shal l  be  u s t d  between the t e s t  sanple an6 the l o a j .  

MECHANICAL WADS -There are no lllec2ianical loads associated ath the  

operation of t m  t e s t  san,ple. 

INTZRFC€UNCb H " R I W  RLCLIVLR O P L R A T I ~ N  PWCi W M  

S&X".I3N OF T S T  F W U  NCIU - k r i n ;  t h e  rad io  f requer lq  Intsr5emccc 

t e s t ,  "Test Frequmcies" s h z l l  he selected h,?.' slcwly scar.nir, 

freyixclcy rw.t-e o f  eac'; :rnT~:~eiA~:, '  

t,:iia 

- - J ~ c  .7~:.c~-.iate,. wLtI, -5. (; i r . : ~ ~ " c r s : ~ ~  c 

. .. 
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i 

1. 1 

iAorAtofing re@t\rer wLcL m03rat:; t lzc SB rreqL.emies naxe?lun I 

ht.eyfemr;ce l-sve1s OCCG,'. 

relatively constant m d  no obvious interf'erence p n k s  are obsemed, tile 

test, sample int.eriel.eIict., i;ie ~ y t e ~ f e ~ . ~ ~ ~  m ~ ~ i t ~ r i - ~ g  recejiver Ldieii~eiii 

Iii the inett t,na"u %zterferer.::z levels .*A- I 

! 
1 

backgmund noise levels and the  radiated ambient interference Levels 

shall be recorded a t  tnose test freqiiencies given in Table I T ,  AU,.cA.--,, 

I. 

selected in each continuous tuning range of  the interference moni toe i ,  

re ceive 1- . 
ANTLHXA 0RIE;EJTATDM - h r i n g  radisted RF interference and RF radiated 

susceptibil ity tests,  the interference aoni tor ing receiver ar 3 l g d .  

generator anhnna shall  be set  up near the center of the scre8n mom 

t e s t  setrip, while searching for interference peaks, then orient& along 

a l i ne  parallel  t o  the screw. mom ground plane and Fosi t iomd in 

accordance with paragraph 4.2.6 of Specif icat ion HIL-I-61?U where 

maximum interference levels are indicated. 

NF-105 K)ISE AND FILD INTrJSITP HGTh€t OPLRATION - The a p i r e  Devices 

Noise a d  Fie ld  Irktensity Meter, Model NF-105, shal l  be ussd as k .e  

interference monitoring receiver during tests i q  the freq-dency Y a q e  

f m m  6 0  KC to 1000 W .  The frequency range of the mJF-lG' receiver 

shal l  be slowly scanned dilring the radiated and conducted RF in te r -  

felsnce tests in search of interference peaks which result fmn noz-.d. 

operation of the t e s t  sample, 

h-ng radiated RF interference measurements i n  the frequericy r a m p  

from 150 KC to 25 PIC, t he  (VA-105) kl" vertical roJ antenn? s!;aI~ b 

used for monitoring interference radiating from t h e  test sa-lrle. : 

In any event a m i n i m u m  of th,me (3) test frequencies s h a l l  be 

4.13.2 

L.13.3 

4.13.3.1 
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4.13 3.2 

4.13.4 

4 .13.4.1 

4 .13.4.2 

( ~ - 1 ~ 5 )  s h a l l  '?e usel; to xonitor  interferaice radiating f r o m  the test 

sruuple, 9 

The antenna input teminal  of the NF-lOS mceiver shall be coraected to 

a l i n e  impedance stabilization network o r  t o  the W current pmbe dxm 

conducted E@ interference measurmenta am being made. 

W-105 RLCEIV-.R C4LIBRBTIDN - A t  ea& t e s t  frequency, $At: NF-105 mcefvcr 

shall be calibrated using t h e  bpdse generator, k t t i r i n  the remitter, as 

the calibration source. Standard calibration procedures outl ined in, tksl, 

E-105 Boise and F i e l d  Intensity Eebr  i n s t ruc t ion  manual shall  be assdo 

The aural output  and visual panel meter shall bo monitored ~~~~i~~~~~~ 

throughout the interference h s t  t o  assist in  ident i fyinl :  the 

d e b m i n i n g  t'ha level. of interference observed, t 

At each t e s t  frcequency the interference observed shall be idantif&& 

with the  function switch in t k r  Pt<,AK position using t k l e  inpulse  

generatar and the signal  subs t i t u t ion  method o f  measurement. I' 

interference level  shah be measured with h e  function switch in 

PEAXI position. 



For frequencies above 35 E, K A ~  d i p l e  antenna shal l  be tuned t o  the 

specific test frequency from 35 HC to 1-00 1%. 

HF-112 HICAIDWAVE IBTWhRiSCd &CbTvr;R - The u p i r e  b % c a s  Noise and 4.13.5 

E&&%itJJ y.!.!+&r, &&1 g!&?, s p l f  3se.r Z - Q r  RTp Lq??erfnmgCS 

mammmmts in the  frequency rage of 1 GC t o  10 GG. 

range of t h e  Wp-112 shall  be sbuly scanned while searching for inter- 

fernnos peaks. Standard operating procedures outlined i n  the fnstnre- 

tion m m U  for tire receiver shall be followed. 

4.13.5.1 a-112 CALDRATIOH - The E - l l 2  Eicr0wv-e Interfsrencs Receiver skiall 

calibrated at each test frequency using the Uternal impulse ~t~neratur~ 

The dfrect cal ibrat ing metbd shall be used in measuring the interfawn 

1 m l a  sncomhmd. 

switch to the CALIBRATL position, set the FUHCTIOY SNITCH to PULSL, PA 

Each taking 

To calibrate the B1F-112, place the ~~~~~~T~ 

t t b  SIGNAL 3XEW ATTkfdUATOR to the  db Level mcpirard ~ Q Z -  ti-.@ 

frequency by t h e  calibration chart in the instruction mi.nucll. 

BhhlI)MD"lH switch in the  WIDE posit ion,  set the IMF'ULSE GdE&ATOB UT& 

Place tihe 

switch to maximum of 53 DB, turn  the I K P U B Z  GrBILUWR switch to the 

OH position and set  the IF GAIU for meter reactFng t o  the value b&j@at  



5.0 

5 *I 

5.2 

5.2.1 

5.2.2 



being used. 

The interference ulonitoring receiwr and t,ue test s u y l e  sh l l  be 

energized. The signal input  cf t i l e  iticerference mni to r iq j  receiver 

greseut . 
UsuiLLy,  when interference uoslltoriry, receivers kxive bee3 ~ g p x ~ e d  by 

,,, ' L ,  : , . I 
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the ambient plus  the t e s t  saaple interference levels doee cat exceai 

the l b l t s  as specif ied by the spplictrble specification, ti= teat 

6aniple shall be Considered to D S V ~  mt specification P 

5.3 
The internal noise l eve l  of' the interference rnonitariw receiver 

shall be measured c;nd recorueQ at mch zest fr 

I 

I 

I 
I l ead  to be Icvestigateci, fox conducted RE" Fnzeflerence. 



DALLAS, T E X A S  

5.4.0 

5.4.1' 

5.4.6 

5.l.y 

5.4*1c; 

5.4.11 

i 
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5.4.J.2 



cc.jax, 
u -  ~ , 

5.5.E 



5 -6 

5.6.1 

5.6.2 

,5 86 3 

$.6*4 

5.6.5 

5.6.6 

5 .b :/ 

5 .b .6 

5.6.9 

5.6.10 

j.6,lf. 

susceptibility n.easureruents w i t h  the test 

f rm tne test srrr~ple. 

For t h i s  test, tne t e s t  sssaple is to rem 

. __ ^- ,,"I . .. . . . ._ - , , , ^" ". . . . , --- , ,. _. . .~,,....I, 

i 



Repeat t h e  above psoce~ure  over tae frequency range frcu 25 to 35 tic 
with the dipole antema Lwcc La 35 r4C, recording the cimge i n  

t 

! 

t 





A T F  

I 

c 

,. , . .... .. -̂ ... _, " ,, . 
a I I  J ' G I  1 ,  



5 A 3  

5'8.4 

5 . u  

5.8*0 

5.0.7 

5.8.8 

5.6.9 

g.8.10 

tings an tne audio osci.llut,or and amplifier for 6 3 voft W33 aucafc 

DeLeriine tmt the t e s t  srrniple is operati% correctly under n ~ ~ l  E 

conditicule * 

W i t h  a 3 vo l t  IW.3 audio signal appLied to the positive 2OV Ilc ~~~~~~ 

* 
I 





t 

k 

performin& interference acd sua- 

ceptibility tests and recording 

t e s t  recSUltt.3. 

I 
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c 

Frequency 
WC 

tQ 25 

25 t o  35 

35 to loo0 

1 t o 1 0 K  

Radiating Test 
- Anterule 

42." Vertical RQd 

h p i r e  Daoicea 
Mrec t i v e  Antenna 

t 



1. 

2. 

3. 

L. 

k:criirlnent Serial Nor 

L i s t  of RFI Taste to b4 performed: 

RF Radiated Inter ftrenw 

RF Conducted Int,erfermce 

RC Rediatcd S u s c e p t i t l l i  t y  

I 

Hi3 Condictdd SUsCer:t iki l i ty  

Pudio "requamy Siiacer t ibi l i  ty 

( G i v e  Frec;. Range of erch test) 

Antenna Cocdticted (Receive Conditior,' 

m a  Conducted (Transmit Conditicn, 

Znttrmdulati  ctn 

%on% End Rejection 

Other: 



Sonducbd interference and conducted sumept i5 i l i ty :  
p i n  nes. on which condwtrfi meosurkzmenta arc  to be mid@) 

(List connector' m d  

I Pin Fie, Csrmectm wc, 
-1_1 

7 .  Id7:itffy the type of LntrM'arcmce that is w'ticipated e w h  as tru~s iants ,  
Loccl Oscillator 3 i W b 1 8 ,  broadband F m p ~ l e o  ntfsb, etc o 

8, Test S8rpla Contrcl  Cpx-atfon and coesltions to be actuated widlor nointats 
during RFT Test: 

f 
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